To test underlying latent syndromes within schizophrenic syndromes assessed by the Positive and Negative Syndrome Scale (PANSS), a sample of 100 DSM-III-R schizophrenia patients was obtained through a semistructured interview for schizophrenia. Confirmatory factor analysis was used to evaluate the underlying symptomatological dimensions. The positive and negative construct was not confirmed by this study. The three-and fourdimension models obtained higher goodness of fit than the one-or two-dimension models. Models composed of three or four dimensions shared positive and negative syndromes, in addition to "disorder of relating" and/or "disorganization" dimensions. The disorder of relating dimension of PANSS was composed of emotional withdrawal and passive/apathetic social withdrawal. The disorganization dimension comprised two symptoms of PANSS (conceptual disorganization and poor attention) and an item not included in the PANSS: inappropriate affect It is suggested that i schedule for the assessment of this item be added to the PANSS.
The clinical subtypes of Kraepelin's (1919 Kraepelin's ( /1971 ) dementia praecox (paranoid, hebephrenic, and catatonic forms) described at the beginning of this century are still being used throughout the world. Kraepelin's subtypes were maintained in Bleuler's nosology (1911 Bleuler's nosology ( /1950 , where the disease was renamed schizophrenia and included two new forms: simple and latent.
Bleuler also changed the main criterion of diagnosis, replacing poor outcome with presence of formal thought disorder.
In the past three decades, new theoretical models have been proposed. These incorporate the existence of three discrete disease processes-positive, negative, and "disorder of relating" clinical dimensions (Strauss et al. 1974) ; two pathophysiological processes within schizophrenia (Crow type I and type II; Crow 1980) ; and the consideration of positive and negative as bipolar symptoms of schizophrenia (Andreasen and Olsen 1982) .
Many of the new models of positive and negative symptoms proposed for schizophrenia evolved at the same time as new assessment methods for positive and negative construct of schizophrenic disorders. Three of the scales most studied are the Krawiecka scale (Krawiecka et al. 1977) , which is mainly used in Europe (Owens and Johnstone 1980; Hyde 1989; Johnstone 1989) , the Scale for the Assessment of Positive Symptoms (SAPS; Andreasen 1984b), and the Scale for the Assessment of Negative Symptoms (SANS; Andreasen 1984a), which are mostly used in the United States. Other methods for assessing positive and /or negative schizophrenic symptoms have been reported with slight variations in concept (Lewine et al. 1983; Pogue-Geile and Harrow 1984; lager et al. 1985; Mortimer et al. 1990) .
struct, further studies-including those by the research groups that originally postulated it-have found more than two factors or syndromes. PeYez-Fuster et al. (1989) and Frith (1992) reported three well-differentiated clinical factors in factor analyses of the Krawiecka scale. Jackson et al. (1990) found the Krawiecka scale to have an unstable structure of three or four factors. In the case of the Andreasen scales, all articles have reported the same results. The disorganization is the most frequently found syndrome in addition to the positive and negative syndromes (Bilder et al. 1985; Liddle 1987; Kulhara and Chandiramani 1990; Liddle and Barnes 1990; Arndt et al. 1991; Gur et al. 1991; Phillips et al. 1991; Brown and White 1992; Peralta et al. 1992) .
The present study is aimed specifically at addressing the assessment of fit (through confirmatory factor analyses [CFAs] ) between theoretical models of underlying psychopathological dimensions in schizophrenia and clinical data evaluated through the Positive and Negative Syndrome Scale (PANSS; Kay et al. 1986a Kay et al. , 1987 .
Material and Methods
Sample and Assessment. The sample comprised 100 schizophrenia patients admitted consecutively to a psychiatric inparient unit owing to an exacerbation of illness. The main sociodemographic and clinical characteristics of the sample are shown in table 1. Patients gave informed consent for participation, and the study was approved by the ethical committee of our hospital. A semistructured interview designed for schizophre- nia patients (Landmark 1982) was used for all subjects. Patients were diagnosed using DSM-III-R (American Psychiatric Association 1987) criteria by consensus between the two raters. We evaluated the schizophrenic symptoms through the SAPS and SANS and the PANSS in the patients' first 5 days after admission. Interrater reliabilities for the subscale scores of the SAPS and SANS ranged from 0.82 to 0.93 (intraclass correlation coefficient [ICC] ) . In another study with the same sample, interrater reliabilities were good for the positive and negative subscales of the PANSS (ICCs of 0.72 and 0.80, respectively) and modest for the General Psychopathology Scale of the PANSS (ICC = 0.56) .
PANSS items were rated according to the definitions and criteria provided by the manual. The only difference from the manual's recommended rating procedure was that we collected the information from the month previous to admission rather than from the previous week alone. The rationale for this variation was that many schizophrenic symptoms are unstable, so if only the symptomatology of the last week is chosen, some of the underlying schizophrenic dimensions may not be captured. The SAPS and SANS scales were completed by means of the PANSS interview supplemented by the assessment of those symptoms not included within the PANSS (i.e., bizarre behavior, inappropriate affect, blocking). The psychometric properties of the PANSS version for Spain established by were very similar to the psychometric properties in Kay's group (Kay et al. 1986b , Kay 1990 ). (Norusis 1986 ) was used for basic statistical analysis. The latent dimensions underlying positive and negative symptoms from the PANSS were evaluated using CFA with the LISREL (Linear and Structural Relationships) VI computer program (Joreskog and Sorbom 1986) . CFA is better suited to confirming latent symptomatological dimensions within schizophrenia than is exploratory factor analysis (EFA). CFA starts from a previous or a priori theoretical solution defined by the researchers, and it tests whether a hypothesized latent structure is consistent or inconsistent with the empirical data. It is based on the comparison of an estimated covariance matrix resulting from a theoretical solution with the covariance matrix of psychopathological data (Marsh et al. 1988; Breckler 1990 ). In other words, CFA is a useful tool for testing whether hypotheses have a good fit to empirical data. Several research groups (Gibbons et al. 1985; Lenzenweger et al. 1989 Lenzenweger et al. , 1991 have recently reported more detailed descriptions of LISREL and CFA applications to the study of underlying dimensions in the positive and negative symptomatology of schizophrenic disorders.
Statistical Analysis. The Statistical Package for Social Sciences
The LISREL program provides two types of parameters of interpretation (Marsh et al. 1988) . First, statistical inferences may be drawn through chi-square contrasts between models. However, these contrasts should be computed when the models compared are "nested." Two models are said to be nested when they are composed of the same items-that is, when "a subsequent model is derived by fixing a free parameter in the previous model" (Harvey et al. 1992, p. 147) .
Second, when the models are not nested, goodness-of-fit indexes and incremental fit indexes should be used. These indexes are chisquare and adjusted goodness-of-fit indexes (AGFIs) of the model (Joreskog and Sorbom 1986) . A large, significant chi-square (p < 0.05 or less) and a low AGFI (< 0.90) are indicators of poorly fitting models.
The null model was also used to compare models with two incremental indexes: the nonnormed fit index (NNFI; Tucker and Lewis 1973) and the normed-fit index (NFI; Bentler and Bonett 1980) . These indexes were chosen following the suggestions of Marsh et al. (1988) for sample size independence of covariance models. They provide "practical information" about the increase of fitness gained by using a target model over the null model (Bentler and Bonett 1980) . Thus, the higher the incremental fit indexes, the better the fit of the model. The NNFI has been reported to be more independent of sample size than other incremental fit indexes (Marsh et al. 1988 ). Values of incremental fit indexes below 0.9 "usually mean that the model could be improved substantially" (Marsh et al. 1988, p. 393) .
Dimensional Schizophrenic Models. The selection of the items included in each model was based on two principles. First, following a principle of parsimony, the items included were mainly from the positive and negative subscales of the PANSS. Only occasionally, when their importance was relevant to a specific syndrome, were other PANSS symptoms from outside these two subscales included. This was the case of "poor attention" from the PANSS General Psychopathology Scale, which was relevant to the disorganization syndrome of the Spanish group . To the same end, the inappropriate affect item of SANS was introduced in certain disorganization syndromes. Second, a high factor weight in the previous EFAs (i.e., > 0.65) was considered a criterion of item inclusion in the respective models.
Eight models were evaluated (table 2) (1985) and with the severityliability model proposed by Gottesman et al. (1987) . Andreasen and Olsen's (1982) model was also included as a one-dimensional model since the authors described a single bipolar factor for positive and negative symptoms. Kay et al. (1986b Kay et al. ( , 1987 , which assumes two underlying and independent dimensions (positive and negative).
The two-dimensional model of
4. The three-dimensional model of Strauss et al. (1974) , which comprises positive, negative, and disorder of relating symptoms. The disorder of relating syndrome was derived from two negative items (emotional withdrawal and passive/apathetic social withdrawal) of the PANSS.
5. The three-dimensional model of Peralta et al. (1992) , which was derived from an EFA of SAPS-SANS global ratings of subscales plus inappropriate affect. The latter was assessed as an independent subscale. This model includes positive (delusions and hallucinations), negative (affective flattening, alogia, avolition, and anhedonia), and disorganization (thought disorders, attention, and inappropriate affect) dimensions.
6. The Kay pyramidical model, which includes four dimensions (positive, negative, excited, and depressive) from the first four factors of their previous EFA (Kay and Sevy 1990) .
7. The Peralta and Cuesta (1994) four-dimensional model, which was derived from the first four factors (positive, negative, disorganization, and excited) of an EFA of the positive and negative subscales of the PANSS. Here, too, inappropriate affect was included in the disorganization syndrome.
8. A four-dimensional model, which was derived from the union of two three-dimensional models (Strauss et al. 1974; Peralta et al. 1992) and is composed of positive, negative, disorganization, and disorders of relating dimensions. We call this syndrome the StraussPeralta model.
Results
The matrix of intercorrelations between symptoms is available on request from the first author. Table  3 displays the syndromic dimensions included in each model and the LISREL parameters of the tested models.
The null model obtained the poorest LISREL parameter performances: a large, significant chisquare and a low AGFI. The significant chi-square is indicative of poor fitness: the a priori hypothesis is rejected; that is, the model does not fit the data. A lower chisquare, a greater decrease in the level of statistical significance, and a higher AGFI were obtained by the two three-dimensional models (Strauss et al. 1974; Peralta et al. 1992) and by two of the fourdimensional models and the StraussPeralta models) (table 3).
In our study, only null and onedimensional models were nested models. Consequently, comparative contrasts (difference of chi-squares) of the two-, three-, and fourdimensional models could not be carried out, and the NNFI and NFI indexes were used. Again, the two-, three-, and four-dimensional models mentioned above obtained the best fitting indexes. Moreover, NNFI and NFI indexes greater than 0.9 were obtained by only 
1986); df = degrees of freedom; AGFI « adjusted goodness-of-fit
the three-and four-dimensional models. Kay's two-dimensional model was inferior to the threeand four-dimensional models in goodness of fit.
CFA allows and suggests modifications of the models to improve the fit whenever modifications of dimensions are interpretable and supported by clinical foundations (Marsh et al. 1988) . The attention item of the disorganization dimension was heavily weighted both in negative and disorganization syndromes and obtained the highest modification index in the LISREL program. This finding suggests that the omission of the attention item could improve the model's goodness of fit with respect to the three-and four-dimensional models (X 2 -36.02, df -29, p =s 0.173, AGFI = 0.862, NNFI -0.986, and NFI -0.953).
Discussion
This is the first study in schizophrenic symptomatology carried out with CFA evaluated through the PANSS. All previous CFA studies of schizophrenia patients have been evaluated through the SAPS and SANS scales. Although Andreasen's scales and the PANSS partially overlap and share a high level of concordance (Peralta et al. 1995) , the PANSS has been more widely studied from a psychometric point of view to assess the positive and negative construct (Kay 1990; ).
The present data do not support the positive-negative bidimensional construct of schizophrenic symptoms. The models composed of three or four PANSS underlying psychopathological dimensions obtained better goodness of fit than null, one-, or two-dimensional models. Moreover, better overall fit was obtained when the underlying psychopathological dimensions incorporated in the positive and negative construct were disorder of relating and/or disorganization.
As suggested by CFA results, the exclusion of attention from the disorganization syndrome in the Strauss-Peralta model improved fitness slightly. This is supported by clinical evidence reported by several authors who question the validity of including attention in the negative (Kay et al. 1987; Carpenter et al. 1991; Peralta et al. 1992) or the disorganization syndromes (Liddle 1987; Kulhara and Chandiramani 1990; Arndt et al. 1991) . Excited or depressive dimensions of Kay's models (included in the pyramidical model) did not improve the above threeand four-dimensional solutions that included disorder of relating or disorganization.
Moreover, several three-dimensional models revealed better goodness of fit to the raw data than the one-or two-dimensional models in previous CFA studies of schizophrenia patients evaluated using the SAPS and SANS scales (Gibbons et al. 1985; Maier et al. 1990; Lenzenweger et al. 1991; . In one study, no three-factor model was included (Lenzenweger et al. 1989) . Furthermore, two more recent studies with similar methodology confirmed the existence of three latent dimensions within the nega-VOL 21, NO. 3, 1995 479 tive (i.e., the SANS) ) and thought disorder (assessed by the Scale for the Assessment of Thought, Language, and Communication (Andreasen 1979a (Andreasen , 1979b constructs of persons with schizophrenia .
We previously obtained similar results in a CFA study on a larger series of DSM-HI-R schizophrenia patients (n ° 253) including the present sample . We carried out a CFA study to test 13 theoretical models of schizophrenia on prospective SAPS and SANS evaluations. Despite the different methodology of symptom assessment, we obtained better fitness to three-and fourdimensional models, and the best fitting model was the same modified Strauss-Peralta model.
Our results lend further support to recent and growing criticism of bipolar and bidimensional positivenegative models . Nowadays, few authors support a single positive and negative dimension in schizophrenia. Earlier findings of the two syndromes have been corrected in many cases by their original proposers (Kay 1990; Kay and Sevy 1990; Frith 1992) . Moreover, studying schizophrenic symptomatology from a dimensional point of view may lead to formulating generalizations across disease categories and may serve to explore the underlying neural mechanism of schizophrenic signs and symptoms (Miller et al. 1993) . Kay (1990) was aware of the criticisms of the two dimensions of schizophrenia when he said that the positive-negative construct had "validity" but not "sufficiency" to explain all the psychopathological expressions of the schizophrenic domains.
Finally, another argument against two-dimensional models of schizophrenic symptoms comes from followup studies. Although few studies have been aimed at assessing the outcome of schizophrenic symptoms, in three studies the trisyndromic factor structure obtained in the acute phase persisted after clinical stabilization (Kulhara and Chandiramani 1990; Goldman et al. 1991; Phillips et al. 1991) .
To interpret our results adequately, two caveats should be considered. First, we should beware of a "halo effect": it is possible that the search for confirmation of our own models made us focus more on the assessment of certain symptoms because our results confirmed our own models.
Second, given that the models of our study were nonnested, meaningful or significant differences (i.e., x 2 contrasts) across models cannot be computed. Consequently, the results of better fitting models rely on comparison of their incremental indexes based on an experienced approach. This is why Bentler and Bonett (1980, p. 600) , referring to incremental indexes, state that "in our experience, models with overall fit indexes of less than 0.9 can usually be improved substantially."
Future Directions
New studies by different research groups are needed to give validity to models of three and four dimensions as explanations of underlying schizophrenic phenomenology. Given the results of this study, it could be suggested that two new schizophrenic dimensions-disorder of relating and disorganization-can be well assessed by the PANSS. Disorder of relating can be scored from the sum of emotional withdrawal and passive/apathetic social withdrawal. The disorganization dimension is composed of conceptual disorganization from the PANSS Positive Scale and inappropriate affect, not now included in the PANSS. A preliminary scoring for this symptom is presented in appendix 1.
Future research should focus on the interrelationships among the dimensions of the schizophrenic disorders. It needs to address prospective, biological, and familyrelated aspects as well as a response to treatment of schizophrenic dimensions.
Finally, it should be borne in mind that the data from our assessments of schizophrenic disorders comprise an isolated and static list of symptoms. These data reflect only a glimpse of the symptomatology that we see during our routine practice with schizophrenia patients, a symptomatology that is continuously developing and changing.
